Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.040; wR factor = 0.138; data-to-parameter ratio = 15.3.
Related literature
For general synthesis, see: Sako et al. (1996) ; Wong et al. (2005) ; Amriou et al. (2006) ; Baudron & Hosseini (2006) . For the crystal structures of related compounds, see: Rillema et al. (2007) ; Zhang et al. (2003) .
Experimental
Crystal data C 28 H 20 N 2 S 4 M r = 512.70 Monoclinic, P2 1 =c a = 16.5133 (4) Å b = 11.4036 (3) Å c = 13.1406 (3) Å = 100.460 (1) V = 2435.06 (10) Å 3 Z = 4 Mo K radiation = 0.41 mm À1 T = 296 (2) K 0.30 Â 0.15 Â 0.15 mm
Data collection
Bruker SMART 1K CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2000) T min = 0.93, T max = 0.95 22070 measured reflections 4701 independent reflections 3365 reflections with I > 2(I) R int = 0.028 Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.137 S = 1.00 4701 reflections 307 parameters H-atom parameters constrained Á max = 0.27 e Å À3 Á min = À0.26 e Å À3
Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2003) .
The molecular structure of the title compound was determined by X-ray analysis (Fig. 1 ). The 1,3-dithiol-2-ylidene and dafone groups in the structure exhibits a near planar geometry with a dihedral angle 5.65°, and can be explained by the steric repulsion between the S of the dithiole and the peri H of dafone. In the experimentally determined structure, the distances between S1-H19 and S2-H13 are 2.578 and 2.597 Å respectively, although this is still less than the sum of the van der Waals radii (2.91 Å). The two benzyl group are located on different sides of the 1,3-dithiol-2-ylidene plane exhibiting a dihedral angle of 35.5° between them. The exocyclic C11=C12 bond is sightly longer [1.364 Å] than the standard olefinic (R 2 C=CR 2 ) bond length of 1.33 Å and is typical for 1,3-dithiol-2-ylidene groups [average 1.36 Å]. Fig.2 shows the packing in the unit cell and two types of π-π interactions of the benzyl groups: offset face-to-face and edge-to-face. The distance Cg···Cg between the centroids of the two adjacent benzyl groups is 6.445 Å for offset face-to-face, 4.882 and 5.118 Å for edge-to-face.
Experimental
Dafone was synthesized by the oxidation of 1,10-phenanthroline with alkaline potassium permanganate in 40.6% yields according to the procedure reported in literature (Wong et al., 2005; ) . The cross coupling reaction of dafone with the corresponding 4,5-bis(benzylthio)-1,3-dithione-2-thione in the presence of triethyl phosphite under a nitrogen atmosphere afforded the title compound along with the mixture of the selfcoupling product of 4,5-bis(benzylthio)-1,3-dithione-2-thione.
Crystals suitable for single-crystal X-ray diffraction were grown by recrystallisation from ethanol. 1 H-NMR(CDCl 3 , 400 MHz) δ/nm: 8.689-8.700(d, 2H); 7.936-7.955(d, 2H), 7.310-7.407(m, 8H).
Refinement
All the non-hydrogen atoms were located from the Fourier maps, and were refined anisotropically. All the H atoms were positioned geometrically, and was allowed to ride on their corresponding parent atoms with U iso = 1.2 U eq . Fig. 1 . The molecular structure of the title compound, with atom labels and 30% probability displacement ellipsoids for non-H atoms. H atoms attached to carbon atoms are omitted for clarity. Symmetry codes: Fig. 1 supplementary materials sup-8 Fig. 2 
Figures
(i) x, y, z; (ii) -x, y + 1/2, -z + 1/2; (iii) -x, -y, -z. (iv) x, -y -1/2, z -1/ 2;
